-to the fact that the clinical 'bag of worms varicocele' was not in the pampiniform plexus at allbut was in the cremasteric veins outside the cord proper. In the same way, the varicosities frequently seen in the scrotal skin could not possibly belong to the pampiniform plexus; they are part of the cremasteric skin veins. They can only be treated via a scrotal incision.
The blood supply, and particularly the venous drainage of the testicle was described by Harrison (Hanley & Harrison 1962) when he demonstrated the vast anastomosis between the pampiniform and the cremasteric systems. While the pampiniform veins drain upwards into the left renal vein, the cremaster veins drain to the inferior epigastric vein or into the superficial external pudendal veins in the scrotal skin or to veins on the dorsum of the penis or even into tributaries of the superficial epigastric vein in the subcutaneous fat over the inguinal ligament and the abdominal wall.
Figs 1 and 2 in Professor Harrison's paper (p 763) show the arrangement and illustrate the anastomosis between the pampiniform plexus and the cremasteric vessels. Because the varicosities in a varicocele involve the cremasteric rather than the pampiniform veins, it is more rational to ligate the cremasteric vessels in the scrotum rather than the pampiniform vessels in the canal or the abdomen and, in practice, my best results have followed the scrotal operation.
Even if MacLeod's theory proves to be correct, scrotal ligation would still seem to be the operation of choice. The vessels in the cremasteric plexus are of such a wide bore that one could well imagine blood flowing down the testicular veins to the testicle rather than upwards towards the kidney. However, after ligation of the collateral circulation through the cremasteric veins the blood must go somewhere and it may well be diverted up the normal channel towards the renal veins thereby abolishing the reflux. This is, of course, all theory so far, but the fact remains, if a man has fair testicles and a varicocele, he has everything to gain and nothing to lose by operation. Stallions that are not required for breeding are usually castrated at between 1 and 2 years of ago, that is, just before or at the time of puberty. This is done to render them more manageable and to prevent sexual behaviour in the presence of other horses. Mature cryptorchids behave in much the same way as normal stallions and this report deals with 108 horses submitted to the Department of Veterinary Surgery of the University of Bristol for cryptorchidectomy. In addition, 15 castrated horses were examined because of continued bad behaviour and consequent doubts about whether castration had been properly performed.
Cryptorchid testes fall into two main classes:
(1) Inguinal testes, which are retained in the inguinal region between the internal inguinal ring and the scrotum. (2) Abdominal testes, which do not pass through the internal inguinal ring and are retained in the abdominal cavity. The inguinal testis is always covered by a processus vaginalis; its site of retention varies from high in the inguinal canal to just beneath the surface of the skin. It appears to be held up by connective tissue attachments and when freed of these connexions can usually be pulled down to the position of the scrotum. The spermatic cord, however, is always considerably shorter than normal. To some extent the size of the inguinal testis is directly related to the degree of descent but is always considerably smaller than normal, the epididymis being large relative to the size of the testis. With these exceptions, the inguinal testis is normal in appearance but histology reveals that its development is always retarded. The seminiferous tubules develop so as to occupy the whole substance of the testis but the spermatogenic epithelium remains hypoplastic and consists of spermatogonium-like germ cells and Sertoli cells: in young horses, these cells fill the tubule: in older horses, they become arranged around the periphery of the tubule, the Sertoli cytoplasm presents a vacuolated appearance when fixed and a lumen develops in the tubule. At puberty, apparently normal Leydig cclls develop in the interstitial tissue. One inguinal testis contained a small teratoma.
The abdominal testes encountered have all been situated in the posterior abdomen and loosely attached to the abdominal wall by the mesorchium. In most, and probably all, this attachment includes a thickened peritoneal fold (believed to be a derivative of the gubernaculum) which extends from the corpus-cauda junction of the epididymis to the internal inguinal ring. In no case was the testis closely attached to the abdominal wall. The abdominal testis is never covered by a processus vaginalis, is usually smaller than normal and is flabby in consistency. The epididymis is relatively large and tends to be loosely attached to the testis. The cauda epididymis does not display its normal flexure and because of this is less compact and more conspicuous than normal. Sometimes the abdominal testis is associated with a small empty processus vaginalis which lies in the inguinal canal; this processus may be very small and is not always found, but the requirements of clinical surgery have precluded a close examination of this feature. In a minority of cases the processus vaginalis is larger and contains the cauda epididymis which has descended through the internal inguinal ring while the testis remains within the abdominal cavity: in these cases the distance between the cauda epididymis and the cauda pole of the testis is greatly extended; in one case it exceeded 20 cm. The development of the abdominal testis is even more retarded than that of the inguinal testis: the seminiferous tubules usually remain disposed in 'islands' that are separated by broad areas of connective tissue; the spermatogenic epithelium resembles that of the inguinal testis and is also composed of spermatogonium-like germ cells and Sertoli cells. At puberty the tubules develop a lumen and Leydig cells develop between the tubules but not in the inter-island connective tissue. Whether this Leydig tissue functions normally is not known, but horses with abdominal testes have the body conformation and behaviour of normal stallions. Two of the abdominal testes encountered were greatly enlarged by cystic degeneration: one of these weighed 4*5 kg.
Thirty-three of the horses presented for cryptorchidectomy had already had one testis removed; it is assumed that these testes had descended normally. Eighty-nine of the 108 cases had a cryptorchid testis on one side only and 19 were bilaterally affected. Of the unilateral cryptorchids, 50 were affected on the right side and 39 on the left: in 54 of these (36 on the right and 18 on the left) the retained testis was in the inguinal position and in 35 cases (14 on the right and 21 on the left) it was in the abdominal position. Of the bilateral cases, 11 had both testes in the inguinal position, 6 had both testes in the abdominal position and 2 had a right inguinal testis and a left abdominal testis. In unilateral cryptorchids, the ratio of inguinal testes to abdominal testes was 36 to 14 on the right side and 18 to 21 on the left side: for all cases, these ratios were 49 to 20 on the right and 29 to 29 on the left. This difference between sides is significant and indicates that the factors responsible for maldescent are external to the testis. This conclusion is supported by the fact that normally descended testes in cases of unilateral cryptorchidism are usually normal in all respects and horses affected in this way are often known to be fertile. The abnormalities displayed by undescended testes appear to be of a secondary nature, imposed by failure of descent and not a cause of it.
Exploration of the inguinal regions of the 15 castrates revealed the remains of long spermatic cords, each consisting of processus vaginalis, cremaster muscle, vas deferens and degenerate pampiniform plexus, but no testis tissue. In all cases, removal of the cords appears to have been effective in correcting the previous bad behaviour, and the presence of Leydig tissue within these cords is suspected.
Particulars of the surgical procedures used and a fuller description of some of the cases encountered have already been published (Bishop et al. 1964 The Assessment of Male Infertility Our knowledge of male infertility has increased greatly of recent years by the careful study of the seminal fluid and by testicular biopsy and, so far as the diagnosis is concerned, it is now on a sound scientific basis. While one can appreciate and respect the attitude of Roman Catholics one cannot agree with them that 'experts disagree about the details of what constitutes normal seminal fluid' (O'Sullivan 1965) and that therefore it is hardly worth bothering about. A full seminal examination is essential in determining the grade of fertility of a male and in assessing whether or not treatment is having any effect. Such methods as the use of an overflow specimen obtained either by pressing a jar against the perineum or by inserting a spoon into the vagina prior to
